EuropMisches Patentamt 

© /)])) European Patent Office © Publication number: 0 381 070 

Office europeen des brevets A1 



© EUROPEAN PATENT APPLICATION 

© Application number: 90101569.3 © Int. CI* C07H 15/04, A61K 31/70, 

C07K 9/00, A61K 37/02, 

© Date of filing: 26.01.90 C07H 15/06, C07H 15/26, 

C07H 19/16 



© Priority: 30.01.89 IT 1924189 


© Inventor: Butelman, Edoardo 


Vlale Bianca Maria 19 


© Date of publication of application: 


1-20122 Milan(IT) 


08,08.90 Bulletin 90/32 


Inventor: Sirtort, Cesare 


Corso Monforte 36 


© Designated Contracting States: 


1-20122 Mllan(IT) 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 




© Applicant: FARMHISPANIA &A. 


© Representative: Gervasi, Gemma et al 


NOTARBARTOLO & GERVASI Sri Viale 


Primero de Mayo s/n 


Bianca Maria 33 


E-08080 Montmelo (Barcelona) (ES) 


1-20122 Milan(IT) 



© Synthetic amphophilic glycoconjugates for neurological use. 



© Chemically and sterically pure synthetic amphiphilic glycoconjugates for neurological use of general formula 
("): 
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R' (I) 



in which: 

the saccharide ring represents a monosaccharide such as glucose, galactose or mannose; 
X represents O or NH and. when X represents O. R is a group derived from choline whereas, when X 
represents NH, R is a group derived from an amino acid or peptide; R represents a saturated or 
unsaturated linear or branched C 8 -C, 8 aliphatic chain, or a 

CHa 
I 

CH-O-CO- <CH 2 )--CH 3 
CH 2 -OC0-(CHa)m-CH3 
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group or a 



CHa 

AlM>- (CH2)m-CH3 

£h*-0- <CHa>*-CIU 



group where m is between 7 and 17; 
n is a whole number from 1 to 5. 
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SYNTHETIC AMPHIPHIUC GLYCOCONJUGATES FOR NEUROLOGICAL USE 



Field of the invention 

This invention relates to compounds for use in the treatment of diseases of the central nervous system. 



Prior art 

Neurological diseases, and in particular those relating to degeneration of the central nervous system 
with progressive loss of memory and the ability to recognise, represent a medical and social problem of 
w increasing importance, especially in the western world. In particular, Alzheimer's disease is prevalent in 
0.8% of the 65 year old population and increases rapidly beyond 65 years. 

One of the most important events occurring during the course of degenerative diseases of the central 
nervous system is insufficiency in the synthesis and pickup of pharmacodynamically active neuro- 
transmitters, particularly of amino acid and peptide structure (Bowen et aL, 99, 459-496, 1976). 
is it has been proposed to use natural glycolipids to correct irregularities in the transmembrane nervous 
transmission mechanisms in these diseases (Mamoli et al., Eur. Neurol., 19. 320-326, 1980). 

However, glycolipids have the drawback of being poorly specific and having relatively low phar- 
macodynamic activity. In this respect, they are active only in relatively high doses and act by various 
mechanisms. 

20 There is therefore the problem of finding substances having greater activity and specificity in the 
treatment of said diseases, and possibly suitable for parenteral administration. 
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Summary of the invention 

We have now discovered new compounds which allow considerable improvement in the treatment of 
neurological diseases, particularly of diseases which result in degeneration of the central nervous system. 

Said compounds consist of chemically and sterically pure synthetic amphophilic glycoconjugates of 
general formula (I): 




-R 1 <I> 



45 



SO 



in which: 

the saccharide ring represents a monosaccharide such as glucose, galactose or mannose; 
X represents O or NH and, when X represents O, R is a group derived from choline whereas, when X 
represents NH, R is a group derived from an amino acid or peptide; R represents a saturated or 
unsaturated linear or branched Cs-Cis aliphatic chain, or a 

CH-O-CO- (CH 2 >m-CR3 
CHa-O-CO- <CH2>~-CH3 



X 
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group or a 



CH 2 

CH-0-(CH 2 )m-CH3 
CH a -0-<CH2)~-CH3 



group where m is between 7 and 17: n is a whole number from 1 to 5. 
1Q The compounds of the present invention are prepared using a process in which: 
a) a compound of general formula (II) 
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is treated with an oxidising agent to obtain the corresponding carboxylic acid: 

b) the carboxylic acid obtained in stage a), or a derivative thereof of activated ester type, is reacted 
with choline or with an amino acid or with a peptide to obtain the compound (I). 
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Detailed description of the invention 

The characteristics and advantages of the amphophilic glycoconjugates for neurological use according to 
the present invention and their preparation process will be more apparent from the following detailed 

deS The compounds of the invention are prepared by way of intermediate compounds of general formula (11) 



/ 



CH 2 OH 



\ 



V 



(II) 



in which: 

46 the saccharide ring represents glucose, galactose or mannose: 

R' represents a saturated, unsaturated linear or branched C 8 -C, 8 aliphatic chain, or a 

CH* 

CH-0-CQ-(CH 2 )m-CH3 

50 | 

CH*-0-C0- (CH 2 )^-CH3 



group or a 
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CH 2 
I 

CH-0- (CH 2 )m-CH3 
CH 2 -0-<CH 2 ) w -CH3 
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group where m is between 7 and 17; 
n is a whole number from 1 to 5. 

The intermediate compounds (II) are prepared from commercially available raw materials by a series of 
reactions known in the chemical preparation art. 

The primary hydroxyl of the compound (II) is then selectively oxidised to a carboxyl group by treatment 
with an oxidising agent in a reaction medium consisting of an organic solvent. 

The organic solvent is preferably acetone, in which the compound (II) is dissolved in a quantity of 
between 40 and 60 g/L The preferred oxidising agent is CrCb in H2SO4 of between 3 and 4 M. 

The quantity of Cr0 3 used is between 0.8 and 1.2 g/g of (II) and the quantity of H2SO4 used in between 
2.5 and 3 ml/g of Cr0 3 . Other oxidising agents which can be used are potassium permanganate and nitric 
acid. 

The oxidising agent, is mixed with the compound (II) at 0* C under stirring. 

The first reaction stage, lasting 5-15 minutes, is carried out under stirring while cooling to 0 C, and the 
second reaction stage, lasting 50-100 minutes, is carried out by suspending the cooling but continuing the 
stirring. 

The product is isolated in the pure state by normal separation and purification techniques. 
The carboxylic acid of formula (III) is obtained: 
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R« (HI) 



From the obtained carboxylic acid, or from an ester derived therefrom, the compound of general 
formula (I) 

0 



X-R 



\ 



/ 



R' (I) 



is prepared in which: 

X represents O or NH and. when X is O, R is a group derived from choline whereas, when X is NH. R is a 
group derived from an amino acid or peptide. 

To prepare the compound (i) in which X represents O, the carboxylic acid (III) is treated with choline in 
an organic solvent in the presence of a condensing agent. 

Preferably, said organic solvent is DMF and said condensing agent is N.N-dicyclohexylcarbodiimide 
(DCC), the reaction being conducted at ambient temperature under stirring for 15-20 hours. 
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The molar ratio of the carboxyl derivative to the choline used for the reaction is between 1.0 and i 5.0. 
The product (I) obtained is isolated from the reaction mixture and purified by the usual separation and 

'""impounds (!) in wh.h X represents NH. the carboxy.ic acid (...) is treated with an amino 
s acid or a peptide in an aqueous environment in the presence of a condensing agent. 

Tne faction is preferably conducted in water or in a pH 4-5 buffered solution ,n the presence of N- 
eth y rN%memy.aminopropylcarbodiimide at a temperature of between 15 and 35 C. under sbrnng. for 2-24 

h ° U The molar ratio of the carboxyl derivative to the amino acid or peptide used for the reaction is between 

'° 1 ° T?e product (!) obtained is isolated from the reaction mixture and purified by the usual separation and 

PU "a"Sstd peptides which can be used for obtains the compounds ; (1, according to the present 
.nvention include: glycine, glutamic acid. Me-D-aspartate. ^glutamyl-^ 
,5 hydroxybutyric acid, hydroxytryptophan. MSH/ACTH. ACTH. ,-desam,no-8-D-arg.nme-vasopress,n. S-ad- 

Tht following examples of the preparation of compounds according to the invention are given by way of 
non-limiting illustration only. 
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Preparation of l-0-(6-0<holine)-^D-dodecylglycopyranosiduronic ester (ACG-choline): 

a) Preparation of i-O-fl-D-dodecylglucopyranoside 

50 ml (415 mmoles) of trichloroacetylnitrile are added to a solution containing 50 g (925 mmoles) of 
2 3 46-tetra-O-benzylglucose in 500 ml of absolute CH 2 CI 2 at 25 C under stimng. 4.0 g ( 68 mmoles) of 
NaH arfthen added gradually. The reaction is conducted for 6 hours at 25 C. the solut,on then be.ng 
concentrated under vacuum and filtered through silica gel. 

A lioht oil is obtained which crystallizes spontaneously with a yield of 90%. 

The product is dissolved in 200 ml of absolute CH 2 CI 2 and 10 ml (64 mmoles) of dodecanol. and the 

"To^l^B?, in Et 2 0 is added, and after one hour at ambient temperature the reaction 
mixture is treated with NaHC0 3 . washed with water and dried with anhydrous Na 2 SO- 
An oily product is obtained which on silica gel flash-chromatography g.ves 48 g of 
tetra-O-benzyM-D-glucopyranoside. which is debenzylated in an H 2 atmosphere over Pd-C catalyst 

COn tr«i.tlarift^porated and subjected to silica gel chromatography in EtOAciMeOH (6:1) to 
o^ ^ZlnZe yield, chemica.ly and sterica.ly pure 1 -0-.-D-dodecylg.uco P yranos,de of formula 

(IV) 



CH 2 0H 
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0-CH 2 -(CH 2 ),o-CH 3 <IV) 



OH H 

On 'HNMR analysis the anomeric configuration of (IV) was found to be exclusively of fi type. 
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b) Selective oxidation of the primary hydroxyl. 

A solution of 1 g of CrOa in 2.7 ml of 3.5 M sulphuric acid is added to a solution of compound (IV) in 
acetone (1 g/20 ml) under agitation at 0* C 
5 Cooling is suspended after 10 minutes and the mixture is stirred for a further 60 minutes and then 
filtered through a sintered glass filter on crushed ice. 

The solid is washed with acetone and the mixture consisting of the filtrate and the wash liquid is 
concentrated, the aqueous phase being washed with chloroform, dried with Na 2 S04, evaporated to dryness, 
methanol added and the solution fed to a column of Amberiite IRA-402(OH-) and eluted with methanol to 
10 eliminate the unreacted material and the oxidation by-products. 

The carboxylic acid derivative is obtained by elution with methanol/acetic acid/water (45:45:10) and 
evaporated to dryness. 

It corresponds to the formula (V).' 
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c) Esterification of the product (V) with choline 

5 g of (V) are treated with 2 g of choline in 20 ml of DMF in the presence of 2.9 g of N,N- 
35 dicyclohexylcarbodiimide (DCC) at ambient temperature under stirring for 16 hours. 

The mixture is diluted with water and centrifuged to remove the dicyclohexylurea. 
The mixture is then evaporated to dryness and purified by silica gel flash-chromatography using ethyl 
acetate as eluent. 

The solvent is evaporated and the product recrystallized three times from ethyl acetate. 
40 5.13 g of the product AGC-choline are obtained, of formula (VI) 




0-CH 2 -CH 2 -R"<CH3>3 <OH) 
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O-CH2- (CH2) 1 0-CH3 <V I ) 



OH H 
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Analysis: 




Calculated: 
Found : 


C = 59.93%. 
C = 59.81%. 


H = 10.17%. 
H = 10.01%. 


N = 3.11% 
N = 3.10% 



10 



EXAMPLE 2 



P^on o, ,. 2 .d;..c B d.o»,o, 1 .MH4-O...D^ u c..on» l GABOBO -4)gkicoraiyl OABOBH-*rc«* 

35 1:1 tolueneiether mixture to obtain 12 g ot 
glucopyranosyl]-L-glycerol of formula (VII): 

CHaOH 

0 CH 2 0H 
BU V H /°"\oH B/ °S-0-C0-(CH 2 ),e-CH3 (VII) 



H OH 



50 



b) Selective oxidation of the primary hydroxyl. 
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are obtained corresponding to formula (VIII): 




(VIII) 



V s - 20 

c) Amidation of the compound (VIII) with the methyl ester of r amino-0-hydroxybutyric acid (GABOB). 

The compound (VII!) is treated with 1.83 g of GABOB methylester in an aqueous environment in the 
presence of 2.36 g of N-ethyl-N-dimethylaminopropylcarbodiimide at pH 4.5 at atemperature of 0"C for 2 
25 hours and then at ambient temperature for 16 hours. 

The mixture is centrifuged, extracted with chloroform, dried with anhydrous Na 2 S04 and filtered, the 
product being recovered by evaporating the solvent. 

The ester bond is eliminated by treatment with potassium peroxide in the presence of 18-crown-6 ether 
in benzene at ambient temperature for 24 hours. 
30 The mixture is filtered through celite, the solvent is removed by evaporation and the product crystallized 
three times from 5:1 CHCb:MeOH. 

9.5 g of the product AGC-GABOB are obtained, corresponding to formula (IX): 
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Analysis: 




Calculated: 
Found : 


C = 59.98%. 
C = 59.61%. 


H = 9.21%. 
H = 9.15%. 


N = 2.36% 
N = 2.25% 
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EXAMPLE 3 

alica gel plication (aUaal ElOte-ElaO 3:1)10 obtain ft. p<oducl (IX) »* a y.eU ol 61 *. 



20 Ph armacological trials 

obtained are reported hereinafter and in the accompanying tables. 

25 

1. Increase in She cerebral content of acetylcholine (ACh) f oHwrtng adnnimsb^tion of choline (Ch) or AG(> 
choline (Compound VI) 

- - me trial was carried out by the method described by Hirsch and Wurtman (Science. 202, 223-225. 

Choline and compound (VI) were administered intraperitoneaHy to ^^ZZT^cZ 
250 g the Ch and ACh content being determined in the cerebral cortex of the rats at intervals 

and ACh concentration in the cerebral cortex. administered in- 

same method and at the same dose as the Ch. h 

50 rr:-sr^^=^- 
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TABLE 1 

Choline <Ch) and acetylcholine (ACh) levels in the cerebral cortex 
of rats after i.p. administration, of choline (100 mg/kg) or AGC- 
choiiiifiL (equivalent dose) <3 xats per exparLaajit, junol/g^ li HSR) 
Choline AGC-choline — 





Tine 


. Cb 


ACh 


un 


&UA 




0 


18.2±2. 1 


17.0+0.7 


17,6+1,5 


16.4+0,9 




30 fflin 


20.7+1.6 


18.2+1.4 


30.5+3.4**" 


24.7+1,9" 




60 Bin 


22.4+2.9* 


17.8+1.5 


36.7+4.7*** ## ' 


26.2+2.4*** 


»5 


2 h. 


23.1+3.5** 


17.4+0.9 


37, 5+3. 9*** * # * 


23.9±2.0** 




4 h 


22.0+2.2* 


17.9±1.4 


39.6+5.7*** ## * 


21.5+1.4** 




8 h 


19.5+1.4 


17.5+1. 1 


30.3+4.4*** 


20.3+0.8 


20 


12 h 


17.6+0.7 


18.0+0.9 


18. 1+1.4 


19.6+0.5* 




24 h 


ia, 0+1,1 


17, 7+1, a 


13,2+0,9 


15,8+0,7 




* p<0.0s 
»* p<0.01 




p<0.05 
p<0.01 





*** p<0.001 against respective time 0 * # * p<0.001 against choline 



30 

2. Effect of AGC-choline (compound VI) and Ch in the functioning of the memory in rats of advanced age 

The trial was carried out on F-344 rats of 25-27 months, which were subjected to a passive avoidance 
test. The duration of their retention was evaluated after a week of treatment with Ch (100 mg/kg), with 
35 pyracetam, a nootropic drug which influences passive avoidance (100 mg/kg), and with compound (VI) in a 
dose equivalent to 100 mg/kg of choline. Physiological solution was administered to a control group. 

All treatments were conducted once a day for one week prior to the test. 

As shown in Table 2, Ch and pyracetam increase the retention time to a statistically significant extent, 
but compound (VI) enables a retention time of more than double to be obtained. 
40 These results demonstrate that compound (VI) possesses high activity in improving the functioning of 
the memory in animals of advanced age. 

Because of the characteristics described under points 1. and 2 M compound (VI) finds its most important 
therapeutic application in Alzheimer's disease. 
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TABLE 2 

Hetention tin, seconds, for the passive avoidance test in Fisher 
344 rat s of advanced a g e treated for one wee* with choline 10 

* (100 m*/k*> or AGC-choline (choline equivalent 
mg/kg) or pyracetam (100 mg/Kg> or 

t0 iQQ w/Wi jl« ft per goujP I ± MSfi . ^ 

■I? 1 - "rhnllne " PyTa^eTaT^ AGC-choline 

Physiological Choline ryr 

position 




40 



♦ p<0.5 

«« p<0.001 against physiological solution 
p<0.001 against choline and pyracetam 



5. Effect of AGCjGABOB (compound IX) on tardive dyskinesia induced by neuroleptics 

" Stereo «as evaluated in Sprague-Dawley rats ^^^T^T^ 
of apomorphine (dopamine antagonist) ^^^^^^^Sl 400 mg/kg of GABOB per 
i p ) plus physiological solution or plus compound (IX) in a dose equivaie 

^^..s « compou.d (IX) has SWn, e»H«« •** « «* iK USe 

te crr^r^SK tots- — * - — 

ation syndromes. 
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TABLE 3 
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Cumulative stereotypy values for varidus doses of 
s.c. -administered apomorphine in rats 3 days after the end of 10 
days of treatment with haloperidol <2 mg/kg i.p.) + physiological 



10 




15 



physiological solution 15.2+3.1 22.4+2.7 31.814.3 



b) haloperidol + 
AGC-GABOB 



11. 2+1. 7** • 14.4+2.3«*»* 18.1+3.7*** 



20 



c) physiological 
solution 



7 f 2+0,7 



12,3+1,9 



LB t 7+4,1 



25 



X + SD, 8 rats per group 
** p<0.01 
^ *** p< 0.001 against group a 
p<0.05 against group c 

Other compounds of the invention were subjected to pharmacological trials to determine their activity. 
35 From the results obtained, the following indications were found far the individual compounds. 

- Compound (I) where R is a glycine derivative: 

this is particularly indicated for reducing neuron hyperpolarization in spastic conditions or in Parkinson-like 
syndromes in degenerative diseases of the brain. The experimental data indicate a potent antagonist activity 
against muscular spasticity induced by strychnine. 
40 - Compound (I) where R is a glutamic acid derivative: 

this is useful in stimulating neuron sensitivity in various conditions. 

- Compound (I) where R is an Me-D-aspartate derivative: 

this is particularly indicated for cases of muscular hypotonia in degenerative diseases, and can also be 
used under conditions of areflexia determined by cerebral ischemia. The compound was evaluated for mice 
45 in muscular hypotonia induced by injecting d-amino-adipate f 2-amino-5-phosphovalerate. 

- Compound (I) where R is an L-pyroglutamyl-L-histidyl-L-choline derivative: 

this is an effective agent in the treatment of motoneuron syndromes. Patients affected by these syndromes 
suffer from spasticity, frequently associated with cerebral degeneration. Studies of the muscular condition in 
rodents intoxicated with nitrofurantoin showed that the compound has a potent long-lasting antispastic 



- Compound (I) where R is a hydroxy tryptophan derivative: 

this compound exercises a potent central activity against hernicrania and vertigo, and can be particularly 
useful in treating malfunctions of the autonomous nervous system in old people. The antivertigo activity was 
experimented in rodents by various behavioural tests. 
55 - Compound (I) where R is an MSH/ACTH derivative with the two components in the ratio of 4:10: 

this compound exercises a potent activity on attention and memory: in behavioural tests it produced a 
marked long-term increase in attention in mice and rats . 

- Compound (I) where R is an ACTH derivative: 



so activity. 
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tests carr.ec) out on rodents showed that this compound strongly potentiates memory. 

- Compound (I) where R is a l-desamino-8-D-arginine-vasopressin denvat.ve: 
tests carried out on mice showed a marked prolongation in memory performance. 

- Compound (I) where R is an S-adenosylmethionine derivative: 

behav^ouTal teste showed that this compound exercises an anti-depressive activity wh.ch ,s longer lasting 
^Ts^s^ine. both under basal conditions and in tne case oi depression mduced by 

reS Rom the aforegoing description it can be concluded that the compounds of formula (I) according , to £e 
oresernventon consLe a series of products effective for various neurological syndromes and prtc* 
ITZ^Z diseases of the brain, and for clinical syndromes which require treatment with psychoac- 

^ ^compounds can be prepared in the form of pharmaceutical compositions for parenteral administra- 
tion. 



T5 



Claims 

1. Chemically and sterically pure synthetic amphiphilic glycoconju 
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igates of general formula (I): 




•R* (I> 



35 l^Zs m R * a group derived from an amino acid or peptide; R represents a saturated or 
unsaturated linear or branched C 8 -Ci 8 aliphatic chain, or a 

CH* 

CH-O-CO- <CH 2 )m~CH3 



40 



CHa-O-CO- (CH 2 )m-CH3 



group or a 

45 CH 2 
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CH-0-(CH 2 )m-CH3 

CH2-O- <CH2>m-CH3 



group where m is between 7 and 17; 

"Toiycoconjugates as clamed in claim 1. characterised in that R is a group derived from L- 
pyroglutamyl-L-histidyl-L-proline. 
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6. Glycoconjugates as claimed in claim 1 , characterised in that R is a group 6erWe6 from y-amino-)3- 
hydroxybutyric add (GABOB). 

7. Glycoconjugates as claimed in claim 1 , characterised in that R is a group derived from hydroxytryp- 
tophan. 

5 8. Glycoconjugates as claimed in claim 1 , characterised in that R is a group derived from MSH/ACTH. 

9. Glycoconjugates as claimed in claim 1 , characterised in that R is a group derived from ACTH. 

10. Glycoconjugates as claimed in claim 1, characterised in that R is a group derived from 1-desamino- 
8-D-arginine-vasopressin. 

11. Glycoconjugates as claimed in claim 1, characterised in that R is a group derived from S- 
;o adenosylmethionine. 

12. A process for preparing chemically and sterically pure synthetic amphiphilic glycoconjugates of 
general formula (I): 



75 
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(I) 



25 

in which: 

the saccharide ring represents a monosaccharide such as glucose, galactose or mannose; 
X represents 0 or NH and, when X represents 0, R is a group derived from choline whereas, when X 
represents NH, R is a group derived from an amino acid or peptide; 
30 r' represents a saturated or unsaturated linear or branched Cs-Cis aliphatic chain, or a 

» CH2 

in-ChCO- <CH 2 )«r-CH3 
35 CH2-O-CO- <CH 2 >*.-CH3 



group or a 



40 



CH 2 

iH-O- <CH 2 )m-CH3 
(ba-O- <CH*>m-CH3 



45 



group where m is between 7 and 17; n is a whole number from 1 to 5, characterised in that: 
a) a compound of general formula (II) 
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R 1 



<II) 



is treated with an oxidising agent in an organic solvent to obtain the corresponding carboxylic acid; 
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b) the carboxylic acid obtained in stage a), or a derivative thereof of activated ester type, is reacted 
with choline or with an amino acid or with a peptide in an organic solvent in the presence of a condensing 
agent to obtain the compound (I). 

13. A process as claimed in claim 12. characterised in that the organic solvent used in stage a) is 
s acetone, in which the compound (II) is dissolved in a quantity of between 40 and 60 g/l. 

14. A process as claimed in claim 12. characterised in that said oxidising agent is CrCb in H2SO4 of 
between 3 and 4 M. 

15. A process as claimed in claim 12. characterised in that the quantity of CrCb used is between 0.8 
and 1.2 g/g of (II). 

w 16. A process as claimed in claim 12, characterised in that the reaction of stage a) is conducted under 
stirnng. firstly cooling to 0* C for 5-15 minutes and then suspending the cooling for 50-100 minutes. 

17. ' A process as claimed in claim 12. characterised in that in implementing stage b), the carboxylic 
acid obtained from stage a) is treated with choline in DMF in the presence of N.N-dicyclohexylcarbodiimide 
(DCC), at ambient temperature under stirring for 15-20 hours, the molar ratio of said carboxylic acid to 

15 choline being between 1.0 and 5.0. 

18. A process as claimed in claim 12. characterised in that in implementing stage b) the carboxylic acid 
obtained in stage a) is treated with an amino acid or with a peptide in an aqueous environment in the 
presence of N-ethyl-N-dimethylaminopropylcarbodiimide. at pH 4-5. at a temperature of between 15 and 
35 *C under stirring for 2-24 hours, the ratio of the carboxylic acid to the amino acid or peptide being 

20 between 1.0 and 3.0. 

1 g < The use of amphiphilic glycoconjugate derivatives of formula (I) claimed in claims 1 to 11 for 
preparing pharmaceutical compositions for use in the treatment of neurological diseases. 

Claims for the following Contracting States: GR, ES 

25 

1 A process for preparing chemically and sterically pure synthetic amphiphilic glycoconjugates of 
general formula (I): 



in which: 

the saccharide ring represents a monosaccharide such as glucose, galactose or mannose; 

X represents O or NH and, when X represents O, R is a group derived fram choline whereas, when X 

represents NH, R is a group derived from an amino acid or peptide: 

R represents a saturated or unsaturated linear or branched C 8 -Ci 8 aliphatic chain, or a 
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35 




(I) 



40 




50 



CH2-Q-CO- <CH 2 )m-CH3 



group or a 
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CII 2 

Att-0-<CH 3S )m-CIl3 
(1h 2 -0- (CH 2 )m-CH 3 

grouo where m is between 7 and 17; 
n is a whole number from 1 to 5, 
characterised in that: 

a) a compound of general formula (II) 



75 




(II) 



20 

is treated with an oxidising agent in an organic solvent to obtain the corresponding carboxylic acid; 

b) the carboxylic acid obtained in stage a), or a derivative thereof of activated ester type, is reacted 
with choline or with an amino acid or with a peptide in an organic solvent in the presence of a condensing 
agent to obtain the compound (I). 
25 2 . A process as claimed in claim 1, characterized in that the organic solvent used in stage a) is 
acetone, in which the compound (II) is dissolved in a quantity of between 40 and 60 g/l. • 

3 . A process as claimed in claim 1 , characterised in that said oxidising agent is Cr03 in H2SO4 of 
between 3 and 4 M. 

4. A process as claimed in claim 1 , characterized in that the quantity of OO3 used is between 0.8 and 
30 l.2g/gof (II). 

5 . A process as claimed in claim 1 , characterized in that the reaction of stage a) is conducted under 
stirring, firstly cooling to 0* C for 5-15 minutes and then suspending the cooling for 50-100 minutes. 

6. A process as claimed in claim 1 , characterized in that in implementing stage b), the carboxylic acid 
obtained from stage a) is treated with choline in DMF in the presence of N,N-dicyclohexyIcarbodiimide 

35 (DCC), at ambient temperature under stirring for 15-20 hours, the molar ratio of said carboxylic acid to 
choline being between 1 .0 and 5.0. 

7. A process as claimed in claim 1 , characterised in that in implementing stage b) the carboxylic acid 
obtained in stage a) is treated with an amino acid or with a peptide in an aqueous environment in the 
presence of N-ethyl-N-dimethylaminopropylcarbodiimide, at pH 4-5, at a temperature of between 15 and 

40 35* C under stirring for 2-24 hours, the ratio of the carboxylic acid to the amino acid or peptide being 
between 1 .0 and 3.0. 

8. The use of amphophilic glycoconjugate derivatives of formula (I) 




in which: 

the saccharide ring represents a monosaccharide such as glucose, galactose or mannose; 

X represents O or NH and, when X represents O, R is a group derived from choline whereas, when X 



17 
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represents NH. R is a group derived from an amino acid or peptide; R represents a saturated or 
unsaturated linear or branched C 8 -Ci 8 aliphatic chain, or a 



75 



20 



CH-O-CQ- (CHa)m-CB3 
CH*-O-C0- (CH 2 )m-CH 3 



w group or a 

CH 2 



CH-0- (CHa>m-CH3 
CH 2 -0-<CH 2 )m-CH3 

group where m is between 7 and 17; ^ . . froatment nf 

n ,s a whole number from 1 to 5 for preparing pharmaceutical compos.t.ons for use « the treatment of 

neurological diseases. 
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